Five Gram-negative, non-motile, rod-shaped bacterial strains were isolated from cankers of Populus6euramericana collected from different locations in Puyang city, Henan Province, China. The five strains were characterized by nutritional and physiological testing and DNA sequence analysis. Haemolysis was not observed on agar media supplemented with sheep erythrocytes. The strains could be distinguished from members of most species of the genus Acinetobacter by their inability to assimilate L-arginine and benzoate. The five strains formed a single branch in phylogenetic trees based on 16S rRNA, gyrB and rpoB individual gene sequence analysis, indicating that they all belonged to a single taxon within the genus Acinetobacter. DNA-DNA hybridization results indicated that the five isolates represented to a single species that was separate from Acinetobacter puyangensis. On the basis of the phenotypic, genotypic and phylogenetic characteristics, the five strains are considered to represent a novel species of the genus Acinetobacter, for which the name Acinetobacter populi sp. nov. is proposed. The type strain of A. populi sp. nov. is PBJ7 T (CFCC 11170
Cankers on Populus6euramericana trees over 5 years of age were observed for the first time in China's Henan and Shandong provinces in 2006 (Li et al., 2014b) . The diseased plants had cracks on the bark of the stem or branches. The cracks (cankers) exuded a frothy fluid with abundant white, sour exudate. A large number of cankers were 50-150 cm long and 3-8 cm wide. In a series of experiments examining the microbiological diversity of the cankers of barks of Populus6euramericana based on a culture-dependent method, five novel isolates were obtained from Populus6euramericana canker samples collected from various locations in Shandong and Henan Provinces, PR China. Strains PBJ7 T and PZ2 were isolated in July 2011 from Qingfeng county of Puyang city in Henan Province and Heze city of Shandong Province respectively. 05D10-3-4 and 07D10-4-10 were isolated from canker bark collected from Gaoxin county of Puyang city and Neihuang county of Puyang city in Henan Province in August 2013, respectively. 16D10-4-5 was isolated from canker bark collected from Cao county of Heze city in Shandong Province in August 2013. The five isolates could not be identified as representing any species of the genus Acinetobacter with a validly published name. The present study aimed to determine the taxonomic positions of these strains.
To determine the phylogenetic relationships among the five isolates and species of the genus Acinetobacter, analysis based on the 16S rRNA gene, gyrB and rpoB was performed. The 16S rRNA, gyrB and rpoB genes were amplified and sequenced as described previously (Lane, 1991; Baker et al., 2003; Yamamoto & Harayama, 1995; Li et al., 2014a) . The 16S rRNA gene sequences of the reference strains were retrieved from GenBank (Touchon et al., 2014) and aligned with the sequences from the five isolates using the CLUSTAL W application in MEGA 5.1 (Tamura et al., 2011) . The overhangs were trimmed, and sequence similarity calculations for the region encompassing nucleotide positions 24-1458 according to the Escherichia coli numbering system were carried out using LaserGene software 7 NA, not available. Tests on all considered species of the genus Acinetobacter were performed using the same methods as previously described (Cruze et al., 1979; Nemec et al., 2009) . The tests were evaluated after six (assimilation tests), three (haemolytic and gelatinase activities), or two (D-glucose acidification, temperature growth tests) days. Test results for strain 1 were obtained in the present study; results for strain 2 by Smet et al. (2014) , results for strains 3-12 by Nemec et al. (2009 Nemec et al. ( , 2011 and Krizova et al. (2014 Krizova et al. ( , 2015 , respectively. The results for the type strain for utilization of carbon sources were adipate (+), D-ribose (2), malonate (2), b-alanine (2), phenylacetate (+), trans-aconitate (2). Acinetobacter puyangensis BQ4-1 T (JN664255)
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Acinetobacter populi 07d10-4-10 (KM518653) (DNASTAR). Phylogenetic analysis of the 16S rRNA gene was performed with MEGA 5.1 (Tamura et al., 2011) by the neighbour-joining method, using Moraxella lacunata ATCC 17967 T as an outgroup, by applying the TamuraNei model, including the proportion of invariable sites and gamma distribution (partial deletion of gaps/missing data treatment and a site coverage cut-off of 90 %). Bootstrap analysis with 1000 replicates was performed on the trees to assess the reliability of the clusters that were generated.
The 16S rRNA gene sequences of the five isolates were 99.0-99.9 % identical to one another and were the most similar to that of the type strain A. baumannii ATCC 19606 T (96.9-97.6 %). The sequences shared 96.4-97.1 % similarity with sequences of A. puyangensis BQ4-1 T and were less than 96.7 % similar to those of all species of the genus Acinetobacter with validly published names. In the resulting neighbour-joining (Fig. 1) tree, the five novel isolates formed one branch with 99 % bootstrap values. To confirm the relationships among the five novel isolates and seven taxa without validly published names described by Touchon et al. (2014) , the seven taxa without validly published names were also selected for phylogenetic analysis of the 16S rRNA gene. The results showed that the five novel isolates were obviously distinct from the seven taxa (Fig. S1 , available in the online Supplementary Material).
Comparative sequence analysis of the rpoB gene was used to confirm the relationships between A. populi sp. nov. and all current species of the genus Acinetobacter with validly published names. The Z1-Z2 region of rpoB (the variable region of rpoB encompassing nucleotide positions 2915-3775) was used for percentage sequence similarity and phylogenetic analyses among the members of the genus Acinetobacter, according to the above-described method for the 16S rRNA gene.
The five isolates in the present study shared 99.3-99.9 % rpoB gene sequence similarity and exhibited the greatest sequence similarities with A. puyangensis type strain BQ4-1 T (95.9 %) and A. qingfengensis 2BJ1 T (83.3 %). They were less than 82.5 % similar to sequences of other species of the genus Acinetobacter with validly published names. In the neighbour-joining tree (Fig. 2) based on the rpoB sequence, the five isolates formed a distinct branch with 99 % bootstrap support. The isolates were nested with two branches A. puyangensis BQ4-1 T and A. qingfengensis 2BJ1 T within the genus Acinetobacter.
For gyrB gene sequence analysis, nucleotide positions 372-1265 (894 nt, corresponding to the gyrB-encoding sequence of A. baumannii ATCC 17978) of the gyrB gene region were used for phylogenetic analysis. The determination of sequence similarity and phylogenetic analyses were carried out as described for the 16S rRNA gene.
The gyrB gene sequences of the five strains isolated in this study shared 98.2-99.1 % similarity and exhibited the greatest sequence similarities to A. puyangensis BQ4-1 T (90.6 %) and A. qingfengensis 2BJ1 T (83.8 %). They were less than 80 % similar to the sequences from the other Acinetobacter species compared. In the neighbour-joining tree (Fig. 3 ) reconstructed using the gyrB sequence, the five isolates formed a distinct branch with 100 % bootstrap support. The isolates were nested with two branches from China, i.e. A. puyangensis BQ4-1 T and A. qingfengensis 2BJ1 T , within the genus Acinetobacter.
For DNA-DNA hybridization and DNA G+C content determinations, genomic DNA of poplar isolates and related type strains of members of the genus Acinetobacter were isolated and purified according to the method described by Marmur (1961) . DNA-DNA hybridizations were carried out using the microtitre plate method (Ezaki et al., 1989) with minor modifications (Cleenwerck et al., 2002) . Hybridization temperature was 37 8C. Reciprocal reactions (A6B and B6A) were performed for each possible DNA pair. The DNA G+C contents of the five strains were measured by the thermal denaturation method of Marmur & Doty (1962) .
Levels of DNA-DNA relatedness of PBJ7 T , 16D10-4-5 and 07D10-4-10 with A. puyangensis BQ4-1 T were 57.52-59.83 % (Table S1) , respectively, which are below the genotypic species threshold of 70 % (Wayne et al., 1987) , indicating that these five strains represent a novel taxon that is distinct from A. puyangensis BQ4-1 T . Levels of DNA-DNA relatedness among PBJ7 T , 16D10-4-5 and 07d10-4-10 ranged from 92.42 % to 95.87 %, indicating that these strains represent the same novel species. The DNA G+C contents of the five strains were 40.9-41.5 mol %, which were within the range that has been observed for members of the genus Acinetobacter (Touchon et al. 2014) .
Growth tests (salinity, pH range, temperature range and anaerobic growth) were performed as described by Li et al. (2013) . Haemolysis was tested on tryptic soy agar plates supplemented with 5 % sheep blood. Other tests were performed according to the methods of Li et al. (2014a) . Phenotypic analysis was also performed using an API 20NE test kit (bioMérieux) according to the manufacturer's instructions. All phenotypic tests were repeated separately in triplicate. The phenotypic properties of the isolates are described in Table 1 and in the species' descriptions. Several phenotypic characteristics could be used to separate the five isolates from other recognized haemolytic and non-haemolytic species of the genus Acinetobacter. For example, the novel isolates could be phenotypically distinguished from haemolytic genomic species of the genus Acinetobacter by their inability to lyse sheep erythrocytes. In addition, the ability to grow at 41 8C distinguished the novel isolates from A. gandensis, A. harbinensis, A. johnsonii. The five isolates could also be distinguished from A. gandensis, A. harbinensis, A. johnsonii, A. kookii, and A. radioresistens based on their inability to assimilate benzoate. Their ability to assimilate glutarate could be used for separation from A. harbinensis, A. indicus, A. johnsonii, A. junii, A. kookii, A. lwoffii and A. qingfengensis. The assimilation of L-aspartate was useful for distinguishing the five isolates from A. gandensis, A. harbinensis, A. indicus, A. kookii, A. lwoffii and A. radioresistens. Their inability to assimilate 2,3-butanediol, 4-hydroxybenzoate was useful to discriminate the novel isolates from the closely related species A. puyangensis and A. qingfengensis. Three novel strains assimilated phenylacetate and adipate, which could also be used to distinguish them from A. puyangensis and A. qingfengensis. The five isolates formed a single branch based on gene sequence analysis of 16S rRNA, gyrB and rpoB that was distinct from all species of the genus Acinetobacter with validly published names, indicating that these isolates all belong to a single taxon within the genus Acinetobacter. The DNA-DNA hybridization results showed that the five isolates represent one species that is separate from A. puyangensis. The five strains could be distinguished from each other on the basis gyrB and rpoB gene sequence analysis, and shared 99.3-99.9 % and 98.2-99.1 % sequence similarity for rpoB and gyrB genes, respectively. Based on the phenotypic, genotypic and phylogenetic characteristics, the five strains can be classified as representing a novel species within the genus Acinetobacter, for which the name Acinetobacter populi sp. nov. is proposed.
Description of Acinetobacter populi sp. nov.
Acinetobacter populi (po'pu.li. L. fem. gen. n. populi of the poplar tree).
Cells are Gram-negative, non-motile, catalase-positive, oxidase-negative, short-rod-shaped and strictly aerobic bacteria. Colonies on TSA are milk-white, circular, convex, entire-margined, smooth, slightly opaque and approximately 0.5-0.8 mm in diameter after 24 h of incubation at 30 uC (pH 7). Cells are 0.5-0.7|0.8-1.0 mm in size. Growth occurs in 0-3 % (w/v) NaCl at pH 5-11 (optimum pH 6-8) and at 10-41 uC, but not at 44 uC. Positive for urease and arginine dihydrolase activity, negative for bglucosidase and b-galactosidase activity. 
